Chronic renal failure (CRF) is often diagnosed in cats and dogs of old age. CRF is a consequence of metabolic deviations because of diseases (for example, generalized atherosclerosis, hypertensive disease, diabetes and others) and incorrect feeding. CRF is also a result of the delayed diagnosis of diseases of the urinary system and/or inadequate treatment.
Introduction
Chronic renal failure (CRF) occurs because of delayed diagnosis of diseases of the urinary system of cats and dogs and/or inadequate treatment. CRF is caused by progressive destruction of nephrons in any progressive kidney disease [1, 2] . In 1 of 3 cats and 1 of 10 dogs, there is CRF, which is a common cause of morbidity and death, mostly cats [3] . Usually the etiology of chronic renal failure in small animals is unknown, and the primary factor is missing despite the fact that kidney damage remains and progresses. An age, genetic predisposition, environmental pollutions and diseases of non-contagious and contagious etiology are the most common factors that contribute to the occurrence of CRF [4, 5] .
Results of research
According to medical history, clinical examination and special analysis, there were selected 5 cats and 5 dogs with chronic renal failure from patients of the clinic.
It was defined stages of chronic renal failure in small animals according to IRIS classification. 5 cats and 3 dogs had CRF of the second stage (creatinine concentration in the blood serum was 140-250 μmol/L and 125-180 μmol/L, respectively), and 2 dogs had CRF of the third stage (creatinine concentration in the blood serum was 181-440 μmol/L) (Fig 1, 2) . There are data of arterial blood pressure on Fig. 3 . The arterial blood pressure data show that cats had the third ("high risk") sub-stage of CRF (diastolic blood pressure was ≥130 and systolic blood pressure was ≥180 mm Hg) and dogs had the second ("mild risk") CRF sub-stage (diastolic blood pressure was 100-119 and systolic blood pressure was 160-179 mm Hg).
The ratio of protein/creatinine (UP/C) in the urine of cats was ranged from 0.26 to 7.1 and dogs -from 0.5 to 6.9. According to IRIS classification, it was identified such CRF sub-stages as "without proteinuria" (UP/C<0.2), "marginal proteinuria" (UP/C 0.2-0.4) and "proteinuria" (UP/C>0.4) in 1, 1 and 3 cats, respectively, and "proteinuria" (UP/C>0.5) in 5 dogs (Fig. 4, 5 ). 
Agricultural and Biological Scienсes
Earlier, we studied the treatment influence on the indices of protein metabolism [6] . In addition to the traditional treatment of CRF in the cats, antiproteinuric effect was provided by administration of enalapril. After 2 and 12 weeks of the experiment, in the urine of cats, it was repeatedly measured UP/C ratio, which fell to 0.2 in 20 % and 60 % of animals, respectively.
Royal Canin "Renal" diet was the one of important exogenous factors of decrease of CRF progression, reduced the duration of treatment in almost 4 times according to our previous work [7] .
Discussion of investigation
Creatininemia, arterial hypertension and proteinuria are one of the main indices of progression of chronic renal failure in small animals. Diagnosing them in small animals with CRF is an important step to establish the stages and sub-stages of disease according to International Renal Interest Society (IRIS).
CRF stages are determined in order to carry out an appropriate treatment and monitoring. Diagnosing the stages of CRF is based on creatinine concentration in the blood serum. Using algorithms recommended by IRIS, the doctor may prescribe some type of treatment and predict the course of disease [9, 10] .
Then CRF sub-stages were determined depending on the parameters of proteinuria and arterial blood pressure. The CRF sub-stages definition depending on the arterial blood pressure is respectively classified according to the measurement to risk of target organ damage [10] [11] [12] .
Measuring blood pressure is an important step for determining the diagnosis of chronic renal failure, since hypertension has a negative effect on the kidneys due to the increased hydrostatic pressure in glomerular loops, leading to functional disorders, and later to the anatomical and morphological changes.
The final determination of CRF sub-stages is based on multiple blood pressure measurements (it is desirable that there were several patients in different days; it's also permissible to focus on one patient, whose pressure was measured with a difference of two hours) [10, 11] .
The importance of CRF sub-stages determination depending on indices of proteinuria is to identify exactly the causes of proteinuria (before renal, renal, after renal) [10, 13] . International Renal Interest Society divides the daily proteinuria in cats and dogs, which is determined by the ratio of protein/creatinine in the urine into three types: "without proteinuria", "marginal proteinuria" and "proteinuria" [10, 14] .
Administration of enalapril with antiproteinuric effect decreased UP/C to 0.2 in 20 % of cats under the traditional treatment of CRF after 2 weeks and in 60 % of animals after 12 weeks. Enapril as other angiotensin-converting enzyme inhibitors decreases the glomerular capillary pressure, has antiproteinuric effect, tends to delay the progression of CRF and to limit the extent of renal lesions [15] .
Stabilization of health state in cats and dogs fed on ordinary diet was observed after 210 and 195 days of treatment, respectively. The treatment of cats and dogs together with feeding according to Royal Canin "Renal" diet lowered indices of protein metabolism for 30 and 50 days, respectively, and shortened the time of health stabilization approximately in 4 times comparing to the one with feeding animals on ordinary diet [7, 8, [16] [17] [18] [19] [20] [21] .
Conclusions
The quantitative value of UP/C in the urine of cats and dogs (>0.4 and >0.5, respectively) shows the necessity to diagnose and monitor the disease on CRF in small animals.
The definition of the stages and sub-stages according to IRIS based mostly on measurements of biochemical indices in the blood and urine of sick animals is very important for successful treatment of CRF. Indicators of creatininemia and proteinuria show changes caused mainly by metabolic processes of proteins under the influence of exogenous factors such as the traditional treatment of CRF plus enalapril and diet nutrition.
